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Why a Short-baseline neutrino program?

Many SB anomalies

= LSND anomaly (3.80)

= MiniBooNE low-energy excess (~30)
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Why a Short-baseline neutrino program??
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Why a Short-baseline neutrino program?

Impact on flagship measurement of long-baseline experiments:
CP Violation

neutrino events, NH anti-neutrino events, NH
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Why a Short-baseline neutrino program?

Impact on flagship measurement of long-baseline experiments:
CP Violation

““... any data indicating the violation of CP cannot be properly
interpreted within the standard paradigm unless the presence of
sterile states of mass O(1 eV) can be conclusively ruled out. “

R. Gandhi, B. Kayser, M. Masud, S. Pakrash, arXiv:1508.06275
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The SBN Program at Fermilab
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The SBN Program at Fermilab

Plate A: TPC support and detector
feedthroughs

1 Steel outer cryostat

- Neutrino Energy: 700 MeV ) L s and support structure
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Why three detectors?

+ Each experiment has its own unique physics strategy

+ SBN focus:

v MicroBooNe will lead the way by looking for an excess and will identify it: e or y ?

v SBND will provide a detailed beam characterisation with ~ no signal contamination
(great reduction of systematics)

v ICARUS will allow to cover the lower Am? regions to study large fraction of LSND
allowed region

v MicroBooNE offers additional coverage of the higher Am? regions



MicroBooNE

+ Proposed in 2007 to address the
MiniBooNE low-energy excess

+ Part of the US LAr development
program (Physics and R&D goals)

+ 89 ton Active Volume LArTPC

See Ben Carls’ talk this

morning!




MicroBooN

PhysICS
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+ Address the MiniBooNE low-energy excess
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+ First proposed as LAr1ND (2013 arXiv:1309.7987) (became SBND Spring 2015)

+ Clear significant impact on physics with near detector

Plate A: TPC support and detector
feedthroughs«
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SN

D Physics

+ Crucial to identify the source of a potential excess in
MicroBooNE

+ Provide unoscillated spectrum for ve appearance searches
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ICARUS

+ 1600 detector (the largest LArTPC to date!)

+ Ran at Gran Sasso from 2010 to 2013

3@ Structure
siand pillars

ICARUS TP

THE A, B AND C OF GRAN SASSO

Experiments at the Gran Sasso National
Laboratory are housed in and around three
huge halls carved deep inside the mountain,
where they are shielded from cosmic rays
by 1,400 metres of rock.
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The SBN Program
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The SBN Program
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MicroBooNE

Status

+ First tracks!

Run 1149 Event 158. August 6™

2015 17:52

Run 1153 Event 10. August 6™ 2015 21:01

70 cm

Run 1306 Event 134. August 10th 2015 11:03
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SND Status

Stage 1 Approval from FNAL Director: February 2015
Building Design complete

Building Construction soon

Detector Design Fall 2015

Detector Construction 2016

Data taking 2018




ICARUS Status

+ 1300 modules are at CERN being
refurbished

+ First T300 refurbishment end of 2015

+ Building Design Completed

+ Building Construction started
+ Modules moved to FNAL 2017

+ Data taking 2018
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Conclusions on SBN

+ MicroBooNE has turned on

+ MicroBooNE will answer the MiniBooNE low-energy excess

+ SBND will address the source of a MicroBooNE excess (if any)
+ SBN will give a definitive answer to LSND/MiniBooNE anomaly

+ SBN has the perfect timescale to provide important physics inputs to
DUNE
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